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PREFACE. 


T his Report contains results of experiments in coBtinuation of 
some of those inserted in the First Report (Pm Bulletin No. 
48 ) as well as some new experiments which will throw some further 
light on the behaviour of the various races of silkworms under Indian 
climatic conditions. It is hoped that the results obtained may 
perhaps be useful to those who are practically engaged in silkworm 
tearing on a large scale. We have succeeded in e.stahlishmg multivol- 
tine hybrid races whose yield of silk is better than that of pure 
multivoltine races generally reared in Bengal ; we are not yet quite 
sure whether these races will not degenerate later on but up till now 
thov ate giving satisfactory results. It must however be noted that 
the yield of silk is inferior to that of univoltine races reared in some 
foreign countries like Japan, China, Italy, France, etc. 

1. BAIHBRIGGK FLETCHER, 

biiperiul Entomoloijist. 




Second Report on the Experiments carried 
out at Pusa to improve the Mulberry Silk 
Industry, compiled under the direction of the 
Imperial Entomologist. 


( Rectived for yublkation on tke litk March, 19J?.] 

For the previous records of cxperinjcjits with the hybrid races of the 
following Table, Table I, Bulletin No. 48. should be consulted. 

Id this Table multivoltine races have been crossed with univoltiiie 
races to see whether a multivoltine hybrid race which will yield better 
cocoons than pure multivoltine races, can be established. 
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All the 42 feniale motba were healthy. 
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From the above table it will be seen that about 2 seers 9 chattacks 
of fine raw silk or 3 seers 12 chattacks of hJinmroo (coarse) raw silk 
were obtained from 40 seers of raw cocoons. The yield of cocoons 
from 1 0 %. of eggs was 40 seers. 

Better cocoons have been obtained from the three hybrid races 
than from the pure multivoltine races generally reared in Bengal, Assam 
and Burma. But they have not yet turned purely multivoltine. It 
appears that it will not be possible to get all the layings multivoltine 
from a hybrid race ; a few layings at least will be univoltine in almost 
all the generations but, taking the yield of silk into consideration, the 
few univoltine layings can be discarded and multivoltine layings can 
be reared profitably. It is hoped that these hybrid races will yield 
more silk than pure multivoltine ones and perhaps the proper time has 
now come to introduce them in the rearing districts of Bengal. 

It will be seen from the following table that if two pure multivol- 
tinc races are crossed, a few layings may become univoltine in sonic 
later generations. The hybrid univoltine eggs exhibit the characteristics 
of pure univoltine races l)ut they hatch uniformly and regularly after 
a few months even if they are not sent to cold storage for hibernation ; 
the natural local temperature is quite sufficient to make them batch 
uniformly. 

It has been seen that, by eliminating all the yellow cocoons from 
each generation and keeping only the white ones for reproduction, it 
is easy to get all white cocoons from a mongrel race ; but it is difficult 
to get all yellow cocoons after many generations if white ones are eli- 
minated in each geueration and yellow ones are kept for reproduction. 
The number of white and yellow cocoons in each generation of the 
mongrel races arc recorded in the remarks column. It will be seen 
that mongrel races yield better silk than pure multivoltine races up 
to some generations ; but that ultimately degeneration sots in and then 
there is practically no diHerence between the mongrel races and the 
pure races. 

We have secirthat multivoltine Madagascar race and its crosses with 
the indigenous multivoltine races yield cocoons superior to those of the 
best indigenous multivoltine races and tbeir crosses. 

When the Assam race (multivoltine) was crossed with the Chotopolu 
race all the layings were multivoltine even up to the 8th generation.* 
It should be noted that, if the moths of the same multivoltine races, 
obtained from one place or from different localities, are crossed, the 
eggs remain multivoltine in all the generations. Hence it appears that 
the Assam and the Chotopolu races are one and the same. 

• The " mongrel ” race cohU not be continued after 8th generation on account of scarcity of icayes. 
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Mr. Kawahito, the Director of Aichikeu Sericulture Experimental 
Station, Japan, has been reported to get an improvement in the cocoons 
of univoltine races by immersing the eggs in dilute hydrochloric acid. 
The following experiment was carried out here on a similar line with 
a multivoltine race and the result is shown below. 


TABLE IV. 


nace 

Treatment of eggs 

Date of 
oTiposition 

DateofhatehinE ' Number of cfKoons 
per 10 grammes 

Asaam <i 

Chotopolu a J F, 

Kormalcgga . 

2dUt Septem- 
ber 1915 

4th Octd>hor 1915 13 raw, 8ll pisre-d, 

90 empty. 

Do. 

(lipped in dihi- 
tehi’drochloricacid 
from 8*30 r.M. of 
3rd Oetolwr 1015 
to 0 A.M. of 4tl) 
October 1915 

Do. 

Mawrity hatched on 15 raw, 85 pierced, 
4th (Moltcr 1915 Hi5eiJip(y. 
blit a few un 5tti 

October 1915 

■ 

Do. 

dipped in diln* 
t^ydrochlom acid 
from 8-30 p.t£. of 
8rd Oet.ober 1915 
to 3 A.M. of 4th 
October 1915 

Do. 

Few eura hatcbdl 13 raw, 80 pkreni, 
on 4th October 90 empty. 

1915 hut the majo- 
rity hatched on 5Ui 

October 1915 


Thus it is seen that better cocoons were not obtained by keeping 
eggs of multivoltine races in dilute hydrochloric acid. 


The following experiment was undertaken to sec whether better 
cocoons can be obtained by increasing the number of feedings, the 
conditions of rearing remaining (he same. 


TABLE V. 


Bace 

U.ate of 
hatching 

Date of 
inouDtiug 

Number of 
feedings 
pet day 

Number of cocoons per lu 
grammes 

Multivoltine hy* 

10th July 1915 

30th JTnly 1915 • 

12 

10 taw, <15 pierced, TO empty. 

brid race 

Do. 

Do. 

Do. 

Do. 

1 0th July 1915 
Do, 

Do. 

9th July 1915 

1»l 

Do! 

28th Jnly 1915 


9 raw, CO pierced, "0 empty. 

11 r.xw, 7.'i pierced, 80 empty. 

12 raw, "9 pierced, SO empty. 
1(1 raw. C*! (lieree.d, 7.> empty. 


It is seen that the yield of silk can be increased by increasing the 
number of feedings but the advantage obtained is not proportionate 
to the extra trouble and cost required for the purpose. 


The following experiment was undertaken to find out which variety 
of mulberry gives the most satisfactory results in the yield and other 
qualities of silk and the iierccntage of diseases in the mother moths. 
The following varieties of mulberry were used in this experiment 

1. Morus itidica, 4. Philippine variety. 

2. Morus fwdica, female. 5. Japanese variety. 

3. Bengal bush. 6* Itsban variety. 
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Taking the yield of silk and other things into consideration Japanese 
mulherrj stands first, Philippine variety and Morns imlica, female, .stand 
second ; Bengal bush and Morns indim, male, stand third and Italian 
variety stands last. It should be. noted that a crop of leaf can be obtained 
from Japanese and Philippine varieties earlier in the spring, so that 
the spinning of cocoons may begin before the advent of the hot season. 
The Japanese variety yields many fruits but the Philippine variety 
yields very few, about 90 per cent, of the flowers being males. There 
is practically no diSerence between the leaves of male and female 
varieties of Moms indim though the latter gave a little better result 
than the former ; the female variety yields many fruits but the male 
one does not bear a single fruit, all the flowers being male.s. The 
leaves of the Italian variety arc very big and hard and not suitable for 
feeding the worms. The Bengal lush variety does not bear fruits as 
it is not allowed to grow' mote than 4 or 5 feet high. This variety 
would no doubt yield better results if it is allowed to grow into a big 
tree. 

The leaves of the six varieties of mulberry were analysed in the 
Chemical Laboratory of Pusa with the following res\ilts 


TABLE Vn. 


I Morus 

Moms 

Moms 

^forllfi 
alba \'.Tr. 

tiii'.i'iisit 



indiea, 

indim, 

rt/brt var. 



infill 

fpnmlP 

iwHoii, 



Ricdinin 

iMPcliuin 

Beiiim] 

jrt/wt/iirtf 

ltd y 

trfc 

tree 

bush 


' Per cent. 

r<r cent. 

Per eiiit. 

l*iT ft'tll. 

F'ereent. 

I’er cent. 


Moisture . . . . ; 

6S-82 

C9-S0 

65' 09 

06-03 

04-40 

C9-ii2 

Dry matter .... 

5ill8 : 

30-70 

34-31 

3J-37 

35-34 





Per cimt. 

Per tent. 

Per cent. 

l’< r cent. 


on drv 

on drv 

on dry 

on <lrv 

• on drv 

on drv 


matter 

matter 

niiittiT 

iiiaUr-r 

’ matter 

mnlliT 

Organic matter 

8fi-89 

85-93 

84-10 

66-57 


on ,50 

fat, resinous substances, etc. . • 

3-8fi 

3- 78 

4-0:} 

3-43 

5-06 

:!-4n 

Pure protein . 

24-40 

I 23-93 

26-54 

17-81 

3)49 

1609 

CTucle jrrotciu , . . 1 

27-05 

I 25-65 

28-82 

19-08 

21-88 

ic-to 

XitroKcnous non-albuminous 

2-65 

! 1-93 ' 

2-28 

1-87 

1-39 

0-81 

Soluble carbohydrate 

50-41 

50-63. 

46-90 

n6-.^4 



'Voody fibre , . . . 

T-T2 

7-64 

! 7-32 

8-70 

8-1.1 

8 73 

.“^ah .... 

1R61 

j 14-07 

15-21 

13-43 

13-.34 

. 9 50 


One of the dangerous diseases of silkworms is pebrine which is heredi- 
tary and contagious. It is essential that the eggs, laid by a mother moth 
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which ia attacked with pebrine, should be destroyed and only those 
laid by healthy moths should be used for reproductive purposes. The 
contagious and hereditary nature of the disease is apparent from the 
following experiments carried out at Pusain August 1911. All the 
worms used in the experiment were kept in the same room and the 
conditions of rearing were the same as are generally followed by the 
cultivators. The average temperature and moisture-content of the 
room from the date of hatching to that of maturity were as under. 


Dat« 






Average dry 
temperature of 
the rearing room 

Average humidity 
of the air of the 
rearing room 







°F. 

Per cent. 

15th August 1911 






S2A 

88’0 

Ifith „ 






82-5 

Ol'o 

17th „ „ 






84-5 

85'5 

18th „ „ 






82-.5 

89-5 

19th „ „ 






81-5 

90'5 

20Lh „ „ 






80-8 

M-5 

iiat „ „ 






81-0 

93-0 

22nd „ „ 






80-5 

91-0 

23rcl „ „ 






79-5 

91'5 

24th „ 






81-5 

91-5 

25tli „ „ 






82-5 

87-5 

20lh „ „ 






82-5 

88'0 

27th „ 






81-5 

93‘0 

28th „ 






825 

g8'6 

29t}i „ 






air) 

83-5 

30th „ 






82-5 

80-5 

31st „ 






82-5 

88-3 

1st September 1911 






81-S 

85 -0 

2nd „ „ 






845 

83-5 

3rd 






8n‘0 

85-5 

4tii .. „ 






sa-s 

85-0 

Mil „ 






83-5 

85-5 

fith „ „ 






830 

88-0 

7* „ 






81-6 

91-5 

«th „ 






79-5 

92-5 

flth „ 






82s5 

86'5 


In this experiment (1) 10 healthy and 2 pebrinized layings, (2) 10 
healthy and 3 pebrinized layings, (3) 10 healthy and pebrinized layings, 
(4) 10 healthy and 5 pebrinized layings, (5) 10 healthy and 10 pebri- 
nized layings, (6) 10 healthy layings, (7) 10 healthy and 2| peb- 
rinized layings, (8) 10 healthy and one pebrinized layings, (9) 10 healthy 
and I pebrinized layings, (10) 4 pebrinized layings and 10 healthy ones 
and (11) 10 pebrinized layings were reared separately in the same room 
in 11 consignments and their results are recorded in Table VIII. 
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It has been seen that the best results were obtained from 10 healthy 
layings and the worst from the 10 layings laid by diseased moths. 
From the 30 healthy layings 921 coeoons were obtained, whereas, from 
the 10 diseased layings only 35 cocoons were obtained and from the 
consignment in which 10 healthy and 10 diseased layings were reared 
only 507 cocoons were obtained. The greater the number of diseased 
layings reared with the 10 healthy layings, the less were the number of 
cocoons obtained and the percentage of diseased moths in each consign- 
ment was more or less in proportion to the number of diseased layings 
reared with the 10 healthy layings. It should be noted in this con- 
nection that all the eggs laid by a pebrinized moth do not coTitain 
pebrine germs. Pebrinc spores can be seen in some of the eggs and 
these multiply with the growth of the embryos but the majority of the 
eggs are quite healthy. Pebrine spores cannot be seen in the eggs 
laid by a moth whose generative organ is not attacked with pebrine ; 
if the moth is attacked with pebrine in other parts the germs of the 
disease may he visible oii the cgg-shclls but these can be washed off 
with water. Good cocoons and disease-free moths can be obtained 
from a pebrinized laying if the worms are reared separately and if special 
care is taken. On the other hand, bad cocoons and diseased moths 
arc obtained from a healthy laying if the worms are not properly 
attended to and if the ternperature and moisture-content in the air 
are high. 

A rearing of the above race was commenced at the same time with 
healthy layings in a separate room on a large scale. The crop was a 
successful one ; about 9-1 per cent, of the hatched worms spun cocoons 
and only 4 per cent, of the female moths were pebrinized. 

It has been shown in the First Report that nnivoltine races are 
more susceptible to the disease than multivoltine races in a climate 
like that of Pusa. 

In Assam where mulberry silkworm is re.ared only on a small scale 
and in the households of cultivators, diseased eg^ are not eliminated 
by the microscopical examination of the moths and the percentage 
of this disease in moths is about 3 to 4. The room in which the worms 
are reared is kept very neat and clean and a fire is moreover kept in 
the rearing room. On account of the cleanliness and the smoke of 
the lire the genus of the pebrine are kept in check. In Bengal about 
50 per cent, pebrine is seen in moths of those localities w^here microsco- 
pical examination is not practised and the worms of many rearers perish 
on account of this disease. In Japan and Europe where microscopical 
examination of the moths is undertaken pebrine is present in about 
4 to 5 per cent, of the moths. 

It has been noticed that the disease is more prevalent during the 
months of May to October than from November to April. Moisture 
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and heat appear to help the rapid multiplication of pehiine. A hitth 
temperature and moisture-content in the air are not suitable for the 
healthy development of the worms especially when they arc meant 
to be used for reprodnetive purposes though these conditions cause 
a rapid growth of the worms. Pebrine spores inav enter into the 
system of the worms with the leaves enten by them. Worms may 
also contract the disease through wounds oii their bodies. 

It is advisable to keep the mother moths in a bo.\ for about four 
hours only, isolated in paper bags on the second day after ovipositiou, the 
temperature of wliich should be about 180°F, and crash them well in 
separate pestles and mortars on the 6th or 7th day after ovipositiou 
for the Pasteur system of examination. The bags containing the moths 
(an also be dried by exposing them in the sun. The number of the bag 
containing a moth should correspond with the number of the laying 
oviposited by it so that the eggs laid by each moth can be ascertained 
and those laid by diseased moths can be destroyed after examination. 

There is another disease of silkworms called flacherie which, accord- 
ing to some, is hereditary but according to others not so. During the 
rains when the temperature is high and the air is wet many moths are 
attacked with flacherie though they ovipo,sit the norma! number of 
eggs. The following experiment was undertaken to find out whether 
good crops could be obtained from eggs laid by moths attacked with 
flacherie and the results are compared with the cocoons olitained from 
eggs laid by healthy moths of the same races. All the worms were 
reared in the same room and under similar conditions. 




iultliy. 
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Hence we can conclude that the eggs, laid by moths which were 
attacked with flacherie, can be safely kept for industrial purposes 
though in some cases the cocoons are a little inferior to those obtained 
from the eggs laid by healthy moths. 

In the First Eeport it has been shown that the temperature suitable 
for the uniform hatching of univoltine eggs is about 30°-tO‘’F. and 
that it is quite possible to preserve the eggs in Hill iStatioiis such as 
Shillong, Simla, Naini Tal, Darjeeling, etc., where the natural tempe- 
rature in winter (from October to February) varies from 60'’-30° F, 
and that the duration of cold storage should be about four months 
{vvk Bulletin No. 48, pages 1, 2 and 23). 

The following experiment was undertaken to find out whether it 
is possible to shorten the duration of cold storage by increasing the 
intensity of cold and to study the effect of intense cold on the embryos. 
We are indebted to the Director of the King Institute of Preventive 
Medicine, Guindy, Madras, for keeping the eggs in his cool rooms ,* 

* For temperature of cool an<l cooler room-}, scf Table XI). 



TABLE X. 
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Some of the eggs of the above races were kept in a dark ronni of 
the Puaa Silk house from October to March 1915 and they began to hatch 
non-uniformly from 26th January 1916. 

Univoltine eggs of 9 different varieties were divided in five parts 
and kept in five bags. Each of these bags was treated in cold storage 
in the following way : — 

No. 1 bag kept in the cooler room for one month. 

No. 2 bag kept in the cooler room for two months. 

No. 3 bag kept in the cool room for 15 days, shifted to the cooler 
room and kept there for 15 days and shifted back to cool 
room and kept there for 15 days and then taken out for 
incubating. 

No. i bag kept in the cool room for 15 days, shifte.d to the cooler 
room and kept there for 32 days and shifted back to cool 
room and kept there for 15 days and Ihen taken out for 
incubating. 

No. 5 bag kept in tlie cool room for 3 months. 

The results are recorded in the following Table : — 
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TAB] 


Date of 
ovipoeitioD 


BAU No. 1 KEPT IS COOLER ROOM OS 
20iH December 1915 and taken 
OCT os 21ST JASWABY 1916 FOR 
ISCUBATISO 


Horopolu 


Chinofii } ) 
fconch (' ) Fi 


Bornpolu v ') 
Fruiich j h\ 


>Ij-sorL' 

>'uLari ' j .1 Y 
Boropolii ? J r 


Japaaest ! ^ «>;My40tov 
Nistari i , J 


ilybriil univoltiiio cgss . 


5 ^ I 


2 nd Aprit 
1915 


J I 22iid Kel>- I 16 I'ho cinbryoa 
I riiiiry 1916. of many eggs 

I tol.UhMay. wcrciujurcd 


191 I 


Slst Nfarch ' 2 


21 »t Fclru- • 
ary 1916 to . 

:<rd April ; | 

1916 , i 


16 Ui tV.bni- j 
iiry 1916 to ; 
12 tl\ Marcli ! 
1916 i 


2 Stli April ' 
1915 1 


1 j 12 t!i ylarcli 
1916 tOl 7 ttl 
April 1910 


23 rd April 
1015 { 


24 th Orto- 2 
her 1915 [ 


Idtii J'Vbni- 
iiry 1916 to 
23 f (1 ytirch 
1916 


18 th lebra- 
ary 1916 to 
17 th yiarch 
1916 


14 th March 
1910 to loth 
April 1916 


18 th Febru- 
ary 1916 to 
3 ra April ^ 
1916 I 


few ogg,s did 
not hatch 
and seemed 
to have been 
injured 


Many eggs 
were iujuted 


Few eggs 
were injured 


500 I Jfomceggadid 
nut hateli 
and snmi! 
eiiihryos were] 
injured 


296 Many em- 
bryos were 
injured and 
failed to 
hatch 


Few embryos 
were injured 
and fttiiod 
to Itatch 


All the em- 
bryos were 
injured and 
’ failed to 
hat.fli 


BAG ho 2 KEPT IS COOLER . 

20TU December lois asd tikpv® 
OUT os 2 isr February 19 ib in* 
ISCPJSATINfl '' 


J ! 2 l»t Feb* 
! roary 1916 
! M 24 tli Feb* 
' riiury 1916 


21 st March 
: 1916 to 24 th 
I April 1916 


3 3 2th March 

i 1916to8l)th 
I March IDIli 


1 ; 2 ‘th March 
I 1910 


: 2 l 8 t -i Match 
I 1910 to 23 rd 
! April 1916 


3 ' 12 th March 
• 1910 to 27 fch 
Maroh 1916 


3 rd April 
1916 to 11 th 
April 1916 


2 ! 17th March 


i ciiibt 

■ ^'';re iim: 
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V.I 3 KEPT in COHL KOOW ON 20T1I 
-LiiPKK 1915, SHU'TKD TO COOLER 
,I, 0N Sl'HJAnrARY 1916 Asr> THEN 
--ty]) lUCK TO COOL ROOM ON 20TH 
vriRV IDIO AND TH™ KETT E9R 
tp'iTrno ON 5 th feurcarv i0i8 


Bag XO. I KEPT IS (HIOI. ROOM ON 
20 th December 1915 , Hnt ri:» to 
COOLER ROOM ON 5 th JANVARA’ 1910 . 
SHIFTED HACK TO COOL ROOM ON 7 Th’ 

Kkurfart 191 H and takes oit os 
21 st I'EBRCARY 1910 TOP. ISCrHATTSt: 


H.o: No. :> KKi'T IS rooi. iioom on 

2«IH I)I.(T.MBK1? litlTi ASH TAKKS OVT 
OS 31sT KfliiU ARV 1‘)1G AND THEN KEPT 
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. injured j 

1910 

1 1 

1 

Uth Vcbtii- 

446 ' Some em* ; 

nrv lino to 

: bryt)« were ! 

•IMh JIarch 

i injnrcil 

1910 

1 

ISth Febrii- 

330 Do. 

lire 1916 t^o 


i)th March 


1918 


3rd March 
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420 Some eggs 
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445 Few eggs 
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were injured 
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in the cold 
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storage 

1 
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Thus it has been seen that the period of cold storage can be shortened 
if the cold is more intense in the hibernating room but many of the 
embryos are injured and the hatching isnon-uniform and quite unsatis- 
factory, When the eggs were taken out from the intense cold they 
seemed to be in good condition but after two to three months slight 
depressions were visible on the eggs, which later on dried up. The 
hatching of the eggs, stored in the cool room (where the temperature 
varied from 30“ to 60^F.), was more uniform than in the case of the 
eggs kept in the cooler room (where the temperature varied from IP 
to 30“ F.). Eggs properly kept in cold storage should hatch uniformly 
in a climate like that of Pusa on the 12th or 13th day after taking out 
of cold storage {vide Bulletin No. 48} ; but some of the eggs, sent to the 
cooler room, hatched irregularly two to three months after taking out 
of the cold storage and the rest dried up. 

The eggs of Boropolu and Japanese races and their hybrids with 
multivoltine races hatch more uniformly than the eggs laid by other 
univoltine races under the same conditions. It has been seen further 
that the air of hibernating room should be pure and dry. Moist air 
j)r'evcnta the exhalation of water vapour from the embryos and thus 
injures them ; very dry air also is injurious to the embryos. 

The results also prove that Eri eggs (it should be noted that Eri 
silkworm is multivoltine) cannot stand a very low temperature and 
they fail to hatch if they are kept in cold. 

Variations of temperature in hibernating rooms weaken the embryos 
and the worms which come out arc feeble. In the worst cases they 
fail to hatch and die inside the eggs. 

It should be noted that the eggs of multivoltine races are not sent 
for cold storage as they hatch naturally on the 10th to 15th day after 
oviposition. The hatching may be deferred by keeping them in a low 
temperature for a few weeks. {Vide First Report, page 19.) 

Eggs of the above nine univoltine races (not Eri eggs) were also sent 
to Shillong and Muktesar where they were kept at a temperature varying 
from 50° to 30° F. These were sent in October and taken out in Febru- 
ary for incubating ; almost all the eggs hatched uniformly and regularly 
in four days on the 12th or 13th day after taking out of the cold storage ; 
few embryos were injured and the hatching -was quite satisfactory. It 
has been shown in the First Report that the eggs sent for cold storage 
to an ice factory, where the temperature varied from 35° to 45° F., 
hatched satisfactorily in three or four days. 

In the silk-rearing districts of Japan, there arc peculiar contrivances 
erected on the Hills known as Fu-Ketsu (wind-holes). A small cave is 
excavated on a hill on a side opposite to that from which wind blows ; 
the walls and the ceiling of the cave are filled up with saw dust or other 
non-conductors of heat. In these caves the temperature is always 
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about 35° to 45° F. when the outside temperature in summer and aututim 
varies from 45° to 95° F. Eggs are kept in sucli cold caves for hiberna- 
tion and taken out in summer and autumn for incubating so that uui- 
voltine races can be reared any number of times in a year simply by 
deferring the hatching. The prosperity of the silk industry in Japan 
is primarily due to the use of such cold caves. Such caves may perhaps 
be constructed in the Hills of Upper Shillong and Naini Tab Suitable 
cold rooms can also be made in those places where there are ice factories. 

TABLE XU. 

Maximum and minimum temperatures of the cool and cooler rooms. 
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TABLE XTI — concld. 





()OOr. ROOM 

' Cooler room 

Date 









Maximum 

Minimum 

Maximum 

Minimum 






“F. 

'’F 

29th January 1910 
30th „ ■ „ 



fJO 

45 

26 

1.3 

3lBt „ 

1st February 1916 



60 

46 

30 

15 



.W- 

45 

27 

14 

2nd „ „ 



.52 

45 

27 

13 

3rd ,, „ 



52 

45 

25 

11 

4th „ „ 



52 

45 

27 

13 

Otb „ „ 



52 

42 

26 

12 

Cth „ „ 



58 

.54 

20 

24 




■W 

40 

2S 

15 

8th „ „ 



5’ 

40 

27 

17 

9th „ 


. 

52 

45 

27 

13 

loth 



5? 

45 

27 

14 

11th „ 



52 

45 

20 

14 

lath „ 



50 

45 

*?“ 

13 

13th „ „ 




02 

28 

24 

]4ch „ „ 



58 

45 

30 

15 

J5th „ „ 


. 

52 

45 

28 

16 

16th „ „ 



">2 

45 

27 

13 

nth ,, „ 




45 

27 

13 

IStli „ 



52 

45 

27 

14 

lyth „ 




4.5 

27 

1.3 

20th „ 



oi> 

49 

26 

24 


Conclusions. 


1. Success lias been attained in e.stablishing multivoltine hybrid 
races which will yield better cocoons than the pure multivoltine races 
generally reared in Bengal, Assam and Mysore. A few eggs from each 
laying turn univoltinc but they should be destroyed and multivoltine 
eggs should be reared. The loss of these eggs can be ignored consider- 
ing the advantages gained. About 700, 800, 900, 1,050, 1,100, 1,300, 
1,350 and 1,900 raw cocoons of uiiivoltine race, Pusa hybrid No. 1, 
Pusa hybrid No. 2, Mysore race, Boropolu, Nistari, Chotopolu and 
Assam race, respectively, weigh 21b. We recommend to rear Pusa 
hybrid Nos. 1 and 2 (Multivoltine varieties) In preference to any other 
varieties from October to April and from May tu September respec- 
tively. Small quantities of these eggs will be available for distribution 
from the Imperial Entomologist, Pusa, Bihar if they can he spared 
when requisition is made for them. 

2. All races yield more silk if fed with suitable tree mulberry leaves 
than wlien fed with bush leaves. Tree mulberry hould be introduced 
in all localities in addition to bush. 

3. Of all the indigenous races, the Mysore race is the best as far 
as the yield of silk is concerned. The Nistari race should be reared in 
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April or May, the Mysore race and hybrid raeea from July to October 
and univoltine races from October to March. 

4. Of all the univoltine races, Chinese and Japanese races thrive 
best in a climate like that of Pusa but their yield of silk is inferior to 
those of France and Italy. The cross-breds between Boropolu and 
foreign univoltine races should be reared in those places where imported 
foreign races do not thrive well. 

5. Univoltine eggs should be hibernated for about 4 or 5 montlis 
at about 35° to 45° F. The duration of cold storage can be shortened 
by the action of intense cold but the hatching of the eggs is (piite 

unsatisfactory . 

6. Eggs laid by moths which arc attacked with flacheric can be used 
tor industrial purposes. 

7. Univoltine races are more susceptible to pebrine'tlian multivol- 
tine ones in a climate like that of Pusa. Pebrine appears more in May 
to October than in September to April. The more pebrinized layings 
ate reared with healthy layings the less the number of cocoons arc ob- 
tained from a rearing. The percentage of diseased moths is more or 
less in proportion to the pebrinized layings reared with healthy layings. 
Good crops and healthy layings can be obtained from a pebrinized laying 
if the worms are carefully attended to and if the temperatiu'e and 
moisture-content in the air are suitable for the healthy growth of the 
worms. Bad crops and pebtinized layings arc obtained from a healthy 
laying if the temperature and moisture-content are high and if the worms 
are not properly looked after. 

8. Multivoltiue races cannot be improved by dipping the eggs in 
dilute hydrochloric acid. 

9. Moms alia var. japanica and Morus alba var. pliilippine».ns arc 
the best foodstuffs for both univoltine, and niultivoltine races. There 
is practically no difference between the male and female varieties of 
mulberry which have been cultivated at Pusa. 
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